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Summary:
This paper uses household-level survey data from twelve developing and three developed countries to examine the empirical relationship between the support for paying higher taxes for environmental protection and per capita national income. Economic theory suggests that if environmental quality is a normal good, all else constant, higher-income households will be more willing to pay for environmental protection than lower-income households. By extension, the willingness to pay for environmental protection in developing countries is often assumed to be lower than in developed ones.
However, empirical research using data from developing and developed countries to either support or refute the claim that demand for environmental quality increases with national income is scarce. This issue has important implications for economic development policies: Should environmental protection begin only after a country achieves a certain level of income, or is it an important priority earlier in the development process? For pollutants that have both domestic and global effects, the choices that developing countries make may be of worldwide concern.
Results from ordered probit estimation suggest that as per capita real gross domestic product (RGDP) rises, controlling for other household characteristics, the strength of the support for somewhat higher taxes for environmental protection is falling for low-income countries and rising for high-income countries. For the per capita RGDP range of most countries in the sample, as per capita RGDP increases, the strength of support for somewhat higher taxes for environmental protection is falling, but the magnitude of the effect is small. An interpretation of this result is that on the margin qualitative willingness to pay (WTP) may fall as per capita RGDP rises even if total qualitative WTP is rising, especially if either tax revenues in general or environmental expenditures in particular are already high.
Households reporting a higher relative income as well as those with more education are more likely to show strong support for somewhat higher taxes for environmental protection. A large percentage of respondents in developing as well as industrialized countries are at least somewhat willing to pay somewhat higher taxes for environmental protection. The evidence suggests that environmental protection may already be important to people in developing countries during the process of economic growth, rather than after a certain level of per capita income has been achieved. Interesting regional differences may also exist, such as the apparent strong support for environmental protection among the lower-income African countries included in this study. 1 The original Kuznets curve describes the inverted U shaped relationship between growth and income inequality [Kuznets, 1955] . While many studies have found evidence of an inverted-U shape, Harbaugh, Levinson, and Wilson [2002] show that this estimated empirical relationship may not be as robust as once thought.
Introduction
The willingness to pay for environmental protection in developing countries is often assumed to be lower than in developed ones. For example, in the 1990s, in an internal World Bank memo that was leaked to the press, Larry Summers created a stir by suggesting that waste and pollution would be better off in developing countries, speaking from an economic efficiency standpoint [McNamee, 1992] .
Increasing demand for environmental protection as per capita national income increases has also been proposed as an explanation for the empirical relationship of an inverted U between some types of pollution and per capita national income, which has been dubbed the "environmental Kuznets curve" [Grossman and Krueger, 1995; Hilton and Levinson, 1998; Holtz-Eakin and Selden, 1995; Selden and Song, 1994; Shafik and Bandyopadhyay, 1992; Torras and Boyce, 1998 ].
1 The relationship between the demand for environmental protection and economic growth has important implications for economic development policies: Should environmental protection begin only after a country achieves a certain level of income, or is it an important priority earlier in the development process? For pollutants that have both domestic and global effects, the choices that developing countries make may be of worldwide concern.
However, empirical research using data from developing and developed countries to either support or refute the claim that the underlying demand for environmental quality increases with national income is scarce. While a large literature on the measurement of demand for environmental quality in developed countries exists and in the past decade this research has also expanded to developing countries, direct comparisons of results between developed and developing countries from separate studies is difficult since methods differ from study to study. 2 In the environmental Kuznets curve literature, since pollution is affected by both supply and demand, examining the relationship between actual pollution outcomes and national income does not generally provide direct evidence on the relationship between the demand for environmental protection and national income. 3 Even if the supply of pollution is held constant, a gap may exist between the realized amount of environmental protection in a country and the underlying demand for environmental protection. The demand for environmental protection will also reflect the institutional framework in a country and the mechanisms which allow this demand to be expressed (e.g. one cannot generally purchase environmental protection at the local store). This highlights the need for empirical research looking directly at the willingness to pay for environmental protection in order to understand the relationship between demand for environmental protection and economic growth.
My study begins to fill this gap by examining the qualitative responses to the question "How willing would you be to pay somewhat higher taxes to the government if you knew the money would be spent to protect the environment and prevent land, water and air pollution?" which was asked in twelve developing and three developed countries in a 1989 Harris survey [Harris, 1989] . Specifically, the relationship between per capita national income and qualitative willingness to pay for environmental protection are explored, holding constant other household characteristics. Ideally, it would be preferable to have data from a carefully constructed multi-country contingent valuation study to allow a quantitative comparison of willingness to pay for environmental protection across countries. Given the unavailability 4 Portney [1994] outlines the desirable characteristics of contingent valuation questions that were proposed by a panel of experts, chaired by Kenneth Arrow and Robert Solow, convened to provide advice to the National Oceanic and Atmospheric Administration (NOAA) in the wake of the ExxonValdez oil spill in 1989 when estimating the value of environmental goods through contingent valuation surveys came under careful scrutiny. of such data, the Harris survey results allow a comparison across countries using a qualitative measure of willingness to pay for environmental protection. However, the drawbacks of this question relative to a carefully worded contingent valuation question include that the size of the tax increase is not specified, the environmental good being valued is very general, the responses are qualitative rather than quantitative in nature, and it is not a referendum style question. 4 Three different public opinion surveys, including the 1989 Harris survey that is used in this research, a Gallup poll conducted in 1992, and the World Values Surveys (from the 1990s) allow a comparison of environmental concern and qualitative responses on the willingness to pay for environmental protection in both developing and developed countries. Results from these surveys suggest that support for environmental protection in developing countries may be stronger than is often assumed [Dunlap et al., 1993a; Dunlap et al., 1993b; Harris, 1989; Inglehart, 1995] . Bloom [1995] , Brechin and Kempton [1994] , and Dunlap and Mertig [1996] examine these environmental attitudes at the aggregate national level, analyzing the difference between developing and developed countries or the correlation between environmental concern and national income. In the Gallup survey, more respondents from developing countries than developed ones have "a great deal" of concern about the environment while equal percentages think that the environment is the most important problem facing their nation [Bloom, 1995] . Also using the Gallup responses, Brechin and Kempton [1994] find more concern about the environment in developing than developed countries, but less willingness to pay higher prices to protect the environment or to choose environmental protection at the expense of economic growth. Dunlap and Mertig [1996] reach the same conclusions from the Gallup data by examining the correlations between 5 However, the difference between these results appears to be that in the correlation between the qualitative willingness to pay higher taxes and per capita GNP, the United States is included, whereas in the correlation between the willingness to volunteer and per capita GNP no information was available for the United States. When I re-do their results using percentages from Table 6 of their article, the willingness to pay higher taxes has a negative and statistically significant correlation coefficient when the United States is omitted. 6 The focus of his multivariate analysis is examining the impact of postmaterialist values on an index of environmental concern.
income and the various measures of environmental concern. Using Harris survey data, Brechin and Kempton [1994] find a small, statistically insignificant, positive correlation between per capita gross national product (GNP) and the willingness to pay higher taxes for environmental protection while the willingness to volunteer time for environmental improvement is negatively correlated with per capita GNP.
5 Using household data from the World Values Survey from the mid-90s, Israel and Levinson [2002] find little evidence of a consistent pattern between the qualitative willingness to pay for environmental protection and national income. With World Values Survey data from the early 90s, Inglehart [1995] examines responses on qualitative willingness to pay and environmental concern by country and points out that some of the countries expressing the highest concern are developing countries where pollution levels are quite high.
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Although the Harris data utilized in this study are from more than a decade ago now, they still are some of the best currently available data to compare the demand for environmental protection in both developing and industrialized countries. In addition, examining this available evidence may provide insights to guide the further collection of more recent data for cross-country comparisons. It might also be argued that if in 1989 developing countries were demonstrating willingness to pay for environmental protection, over time, given increasing information and awareness about health risks and in some cases increasing contamination levels, one might expect the levels of concern to increase. Of these three public opinion surveys with information on the qualitative willingness to pay for environmental protection for developing 7 The survey was conducted from February 1988 to June 1989 [Harris, 1989] . The data were obtained from the Institute for Research in Social Science (IRSS) at the University of North Carolina-Chapel Hill. The total sample size is 7,072, where the difference is mainly due to the omission of households that responded "not sure" to the pertinent questions.
as well as industrialized countries, one advantage of the Harris data is the inclusion of more African nations. In addition, compared to the more recent World Values Surveys, the Harris data include a broad range of questions on types of environmental concern which are used to explore the basis for the qualitative willingness to pay for environmental protection.
In this paper, unlike in the previous research using the Harris data, household as well as national characteristics are used in analyzing the support for environmental protection. This is particularly important in examining the relationship between the support for environmental protection and national income in order to control for the variation in sampling methods across countries. An ordered probit model is estimated to investigate the empirical relationship between the qualitative willingness to pay for environmental protection and national income while controlling for household and respondent characteristics.
Data Description and Econometric Methods

Data Description
The Harris survey data used in this paper include 6,360 households from 15 developing and industrialized countries.
7 Four of the countries are in Latin America and the Caribbean, four are in Africa, four are in Asia and the Middle East, and three are in Europe. While it would be impossible to describe any combination of 15 countries as globally representative, this selection of countries does include the most populous countries from three regions. The survey instrument was carefully translated to have the same meaning in each country, however, the sampling methodology varied somewhat, for 8 More details on sampling methods by country are available from author or see Israel [1999] . Saudi Arabia had an unusual sample in two respects: no females are included and the interviews were conducted at the place of work or recreation, rather than in respondents' homes. Only portions of the Harris survey were conducted in the United States, so it is not included in this study. 9 The respondent's location was categorized as rural, small town, suburb, or city (these were defined subjectively by the respondent or the interviewer). However, in Saudi Arabia the respondent's home location was not known but the interviews took place in urban areas, therefore, for the purposes of this analysis Saudi Arabian respondents are coded with the city location. example, some of the countries only surveyed urban areas. 8 Overall, 50 percent of respondents are from cities ( Table I ). The percentage of respondents in cities by country is seen in Table II.  9 Table I shows the means and standard errors for the household and respondent characteristics included in the analysis.
Means of selected national and household-level variables are shown by country in Table II .
The national income measure used in this paper is per capita real gross domestic product (RGDP) in constant dollars using the Chain index, based on 1985 international prices taken from the Penn World Tables Mark 5. 6. This measure corrects for price variation across countries to allow for more accurate cross-country comparisons of income (see Summers and Heston [1991] for a more complete description of Penn World Tables data).
The average perceived pollution measure is constructed from the question: "How would you rate the environment in this country --excellent, pretty good, only fair, or poor?" The responses range from excellent = 1 to poor = 4. While actual pollution levels may be more objective than perceived pollution, comparable pollution data for all 15 of the countries were not available. In addition, since the qualitative WTP question relates to environmental protection in general, ideally the pollution indicator would be an index of all types of environmental quality, which would be complicated to construct. However, for purposes of comparison, an indicator was constructed using air pollution data on total suspended 10 The GEMS air pollution data are from the AIRS Executive data base maintained by the U.S. Environmental Protection Agency. The GEMS/AIR program is sponsored by the World Health Organization. Annual means are available by monitoring site. Some countries have monitoring sites in several cities and/or several monitoring sites in a city. The country-level environmental indicator constructed from these data is the average of all measurements for the country for 1988, or the average of available years if no data existed for 1988 (specifics by country are available from the author).
particulates (TSP) which were available for 7 of the 15 countries from the Global Environmental Monitoring System (GEMS).
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Both the perceived pollution indicator and the TSP values are presented by country in Table II .
Differences in the relative ranking of countries using these two measures would be expected since household locations do not necessarily correspond to the locations of the measured air pollution, and since the perceived pollution indicator is a rating of the environment in general, not specifically air pollution. For example, while West Germany has a high perceived pollution rating but low actual air pollution, this difference may reflect either the geographical limitation of the air pollution data (one city) or the restriction to one type of pollution. However, both indicators rank China and India with relatively high pollution and Kenya and Japan with relatively low pollution.
As seen in Table I , on average the qualitative willingness to pay (WTP) is close to 3, corresponding to "somewhat willing." Combining these two categories of "very willing" and "somewhat willing" to pay shows that about 74 percent of respondents would support somewhat higher taxes for environmental protection. By comparing the qualitative WTP to other measures of support for environmental protection, the consistency of responses may be examined. As one would expect, of those respondents who are more likely to be willing to pay for environmental protection, a larger percentage also supported environmental protection as measured by these other questions (see Appendix A). In addition, insight into the basis of the environmental concerns is gained by comparing qualitative WTP with which environmental problems are considered to be "very serious" in their country (Appendix B). For 11 The responses were "not at all willing," "not very willing," "somewhat willing," and "very willing," coded from one to four, therefore, higher numbers reflect a stronger qualitative WTP. Note that throughout this paper "more willing to pay" or "stronger WTP" refer to stronger support for paying somewhat higher taxes; it does not mean willing to pay more, which would imply willingness to pay an increased amount, which is not known from the qualitative nature of the WTP responses. 12 The argument that this type of question reflects the marginal willingness to pay is further developed in Israel and Levinson [2002] . 13 The omitted categories for these "dummy" variables are, respectively, below-average income, less than a 5 th grade education, males, 16-20 year olds, and small town location.
those respondents who responded "very willing to pay," the pollution problem most important to the largest percentage was water pollution of lakes and rivers (65.7 percent see as a very serious problem). Most of the problems listed were considered very serious by more than 50 percent of those who are very willing to pay, and they are more likely to view these problems as very serious than those respondents who are less willing to pay or not at all willing to pay, again demonstrating a consistency in the responses to the various environmental concern questions.
Ordered Probit Model Estimation
Since the dependent variable (WTP) has four ascending categories, an ordered probit model is estimated to examine the relationship between national income and the qualitative WTP for environmental protection, while controlling for other characteristics [see Greene, 1993 for details on ordered probit estimation]. 11 The dependent variable can be interpreted as indicating how a respondent might vote in a referendum on increasing taxes for environmental protection, where both "somewhat willing" and "very willing" responses would be seen as "yes" votes. This is likely to be viewed by the respondents as additional taxes, for additional environmental protection. 12 The explanatory variables include the household and respondent characteristics of above-average and average household income, highest obtained education level, female, age, and city, suburban or rural location. 13 The national characteristics 14 While these groupings are not ideal, for example, Saudi Arabia may have little in common with the Asian countries and Hungary may be quite different from W. Germany and Norway, and a Carribean island nation like Jamaica is distinct from other Latin American countries, they are designed to at least broadly capture regional cultural differences. 15 To my knowledge, government expenditures on the environment are not readily available for most of the non-OECD countries in this study.
included are per capita RGDP and average perceived pollution. Since country indicator variables cannot be included at the same time as national characteristics, regional indicators are included. The regional categories are Asia and the Middle East (China, India, Japan, and Saudi Arabia), Latin America and the Caribbean (Argentina, Brazil, Jamaica, and Mexico), Africa (Kenya, Nigeria, Senegal, and Zimbabwe), and Europe (West Germany, Hungary, and Norway).
14 In addition, heteroskedasticity may be expected by country, therefore, the standard errors are adjusted for clustering by country.
Actual household income is not available, however, responses to the following question: "Would you say that your household income, compared to others in the country, is above average, average, or below average?" are utilized as a measure of relative household income. Overall average income is the largest response category, while above-average income is the smallest response category (Table I ). This pattern reflects skewed income distributions. Mean income is generally higher than median income due to the smaller number of high-income households. The response to this question could also be interpreted more subjectively as reflecting the perceived income class based partly on cultural considerations, e.g.
average would be middle class.
Given the relative nature of the household income categories, they are also interacted with per capita RGDP to make a more absolute measure of household income. Ideally the impact of per capita RGDP on the qualitative WTP would be examined while also controlling for other national characteristics, such as type of tax system, government expenditures on the environment, and level of taxation.
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However, even if reliable data were available for all of these characteristics, with only 15 countries in the 16 Also, at least according to the average perceived pollution measure, the African countries are less polluted than other countries (Table II) .
sample it is unrealistic to attempt to distinguish among a large number of these country-level effects at the same time. In order to allow for additional flexibility in the relationship between national income and the qualitative WTP, a quadratic for per capita RGDP will be included in one specification of the model, and in another, the relationship will be allowed to vary for low, middle, and high-income countries.
One of the explanatory variables included in the ordered probit estimation is average perceived pollution. As pollution increases, all else equal, the strength of support for taxes for environmental protection is expected to increase. However, if a country is more polluted partially because of a lower WTP for environmental protection, the estimated parameter may actually be reflecting the endogeneity of the relationship where countries with a lower WTP are more polluted. See Appendix C for a possible mathematical interpretation of this endogeneity.
Results
Per Capita RGDP and Qualitative WTP Figure 1 illustrates graphically the somewhat U-shaped relationship between average qualitative WTP for environmental protection and per capita RGDP by country. The lowest-income countries have a stronger qualitative WTP than the middle-income range, and the qualitative WTP rises again slightly at the high-income end. It is interesting to note that the four African countries are in the top six when ranked by the average of the qualitative willingness to pay, while these same countries have the lowest per capita RGDP of the countries in the sample.
16 Also, two of the countries with the highest per capita RGDP (Japan and West Germany) rank in the bottom five for average qualitative WTP. Of the Latin 17 When a regression of average perceived pollution on per capita RGDP (with linear and quadratic terms) is estimated for the countries in this sample, the inverted-U relationship of an Environmental Kuznets curve is found with a turning point of $7,133, although the parameter estimates on per capita RGDP are not statistically different from zero. In this sample of countries this turning point is slightly above the per capita RGDP of Saudi Arabia and if used to split the sample groups the three highest income countries together, all with per capita RGDP greater than $13,000.
American and Carribean countries, Mexico has a fairly high average qualitative WTP, while Argentina, Brazil, and Jamaica are among the bottom five.
In Table III , the qualitative WTP responses are compared by splitting the sample into low and high-income countries. While any such division is somewhat arbitrary, one motivation for splitting the sample is to detect differences between countries that may be on the upward sloping portion of the environmental Kuznets' curve compared to those on the downward-sloping portion.
17 The low-income countries have a higher percentage of "very willing" responses, while high-income countries have a higher percentage of "somewhat willing" responses. This difference in qualitative WTP may reflect higher levels of current environmental protection in the high-income countries, resulting in a less willingness to pay additional taxes for additional environmental protection. On the other end of the spectrum, lowincome countries have a higher percentage of "not at all willing" responses than high-income countries.
Combining "somewhat willing" and "very willing" responses, 73.9 percent in low-income countries are at least "somewhat willing to pay" compared to 74.9 percent in high-income countries, similar and both quite high percentages.
Ordered Probit Estimation Results
In the ordered probit estimation the relationship between per capita RGDP and qualitative WTP may be examined while controlling for other factors. Looking at the parameter estimates on per capita RGDP in Model 1 (Table IV) , as per capita RGDP increases the strength of the qualitative WTP 18 Note that the parameter estimates cannot directly be interpreted as the marginal effects of a change in a variable on the probability. Also, for the first and last categories, in this case "very willing" or "not at all willing," the sign of the parameter estimate gives an unambiguous indication of the direction of the effect, however, the same is not the case for the middle categories.
declines. However, while the parameter estimate on per capita RGDP for households with belowaverage income is -0.0224, due to the parameter estimates on the interaction terms, that for average-income households is somewhat less negative, -0.0197 (sum of -0.0224 and 0.0027), and that for households with aboveaverage income is quite close to zero at -0.0016 (sum of -0.0224 and 0.0208).
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The magnitude of the impact on qualitative WTP of changes in per capita RGDP is presented in Table V . Column (1) shows the predicted shares of qualitative WTP categories by relative household income category evaluated at the means for all other variables, while Column (2) shows the effect on qualitative WTP of a marginal change in per capita RGDP (measured in thousands). In general, the marginal change is very small for all relative household income categories, less than one percentage point for a thousand dollar change in per capita RGDP. For households with above-average income, the impact of per capita RGDP on qualitative WTP is very close to zero in all three cases. This table also illustrates that as per capita RGDP increases, while households are less likely to respond "very willing to pay," they are more likely to respond "somewhat willing to pay." Looking at relative household income, households reporting above-average and average income are more likely to be willing to pay for environmental protection than those reporting below-average income (Table IV) . This gap widens with increasing per capita RGDP (although the interaction terms are not statistically different from zero at the 10 percent significance level). In countries with per capita RGDP greater than $3,630, households with above-average income are more likely to be willing to pay than average-income households. However, in countries with per capita RGDP below $3,630, households 19 The probabilities are evaluated at mean per capita RGDP for either low or high-income countries.
with above-average income are less likely to be willing to pay than average-income households. Possible explanations for this result are that above-average income households may have more available substitutes for environmental goods or higher tax burdens than the average income households. However, this interpretation cannot be distinguished from the possibility that the mixed results are due to the subjective nature of the relative household income question.
When comparing the magnitude of this combined effect of relative household income and per capita RGDP on the qualitative WTP at the two extremes for both variables, respondents with aboveaverage income in high-income countries are 2.79 percentage points more likely to be "very willing to pay" than those with below-average income in low-income countries, consistent with environmental protection being a normal good.
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In general, more education is associated with a stronger qualitative WTP for environmental protection. The parameter estimates on both perceived pollution and female are negative, but not statistically different from zero at the 10 percent significance level. Respondents in the African region are the most likely to be willing to pay for environmental protection, followed by Europe, Asia and the Middle East, with those from Latin America and the Caribbean the least likely to be willing to pay. However, only the parameter estimate for Africa is statistically significant, consistent with the differences in average qualitative WTP among countries and regions seen in Table II. All older age groups are less likely to be willing to pay for environmental protection than the youngest age group (16-20 year olds), with the oldest age group (65 and over) the least likely to be willing to pay. These results imply that if age cohorts keep their same likelihood of being willing to pay for environmental protection as they grow older, that over time the demand for environmental protection may 20 As mentioned in the data description section, all Saudi Arabian households are coded as city dwellers since the interviews all took place in an urban location. However, the ordered probit models were also estimated omitting the Saudi Arabian observations with similar results. 21 The specification in Model 1 was also estimated using the natural logarithm of per capita RGDP, also finding a negative relationship between per capita RGDP and qualitative WTP.
increase. However, if these belief differences are purely associated with age (that is change as people grow older), the opposite conclusion may be drawn as a population ages. It is not possible to distinguish between these different implications with these cross-sectional data.
Suburban residents are less likely to be willing to pay for environmental quality than residents of small towns. However, qualitative WTP of those in city and rural locations are not statistically different from that in small towns. 20 In addition to reflecting rural-urban differences in qualitative WTP, since some countries only sampled urban areas, these location variables are also controlling for these countrylevel sampling differences.
Sensitivity Analysis
While Model 1 allows for interactions among relative household income and per capita RGDP, within these relative household income categories the relationship between qualitative WTP and per capita RGDP is restricted to be linear. Therefore, in Model 2, a quadratic term is included for per capita RGDP, while in Model 3, the relationship between WTP and per capita RGDP is allowed to vary for lowincome, middle-income, and high-income countries (Table VI) .
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When including the quadratic term for per capita RGDP (Model 2), qualitative WTP decreases with per capita RGDP, but at a decreasing rate, due to the positive parameter estimate on the quadratic term, and the turning point suggests that for the three highest income countries in the sample, as per capita 22 The estimated turning points vary by relative household income: $8,320 per capita RGDP for households with above-average income, $9,669 for households with average income, and $9,821 for households with below-average income. 23 Differences among countries may also reflect the different sampling methods. However, the inclusion in the models of sex, age, and location should control for sampling differences.
RGDP rises, the qualitative WTP also rises. 22 A similar pattern is found, when the relationship between per capita RGDP and qualitative WTP is allowed to vary for low, middle, and high-income countries in Model 3. For the high-income countries qualitative WTP increases as per capita RGDP increases (parameter estimate is -0.5193+0.7396=0.2203), for the middle-income countries the relationship is negative but close to zero (parameter estimate is -0.5193+0.5079=-0.0114), and for the low-income countries the relationship is -0.5193. Therefore, the alternate specifications estimated in Models 2 and 3
imply that an increase in per capita RGDP will have a different impact on qualitative WTP for environmental protection depending on the country's initial per capita RGDP. While falling over the lowincome range, an increase in per capita RGDP has less of an effect in the middle-income range, and is increasing over the high-income range.
One difficulty in interpreting the signs on both per capita RGDP and average perceived pollution is that the parameter estimates may also reflect other unobserved differences among countries that are both related to WTP and are correlated with these included country-level variables. 23 Therefore, in
Model 4 (Table VI) pollution a large amount of spending is already going towards environmental pollution control and therefore households are not interested in paying more on the margin. Or the opposite scenario could be imagined where in a country with a more pristine environment, although the pollution level is low, households are more likely to be willing to pay to keep it that way than households in a more polluted environment where a small reduction in pollution might not be perceived of as making a difference (note that this is opposite from the more commonly assumed decreasing marginal benefits to pollution 24 When Model 1 is estimated including a quadratic term for the perceived pollution variable, the coefficient on the quadratic is positive, but with turning point at a perceived pollution level of 3.72, so the relationship is negative within the sample range of perceived pollution (highest value 3.35.) The negative relationship between pollution and the qualitative WTP does disappear when a different subset of countries is used. Since an actual measure of particulate air pollution is available for 7 of the 15 countries, Model 1 is estimated for these 7 countries, with either the particulate air pollution measure in place of average perceived pollution, or the exact same specification as Model 1 with average perceived pollution. In both cases an increase in pollution is associated with a stronger qualitative WTP for environmental protection. Recalling the earlier discussion of interpreting the parameter estimate on per capita RGDP in the presence of endogeneity, the perceived pollution indicator is omitted from the estimation, the parameter estimate on per capita RGDP remains negative, which according to the discussion of endogeneity in Appendix C might suggest that the underlying relationship is also negative, however, since the parameter estimate is not statistically significant no conclusions may be drawn. To check for sensitivity to omitting "not sure" responses, an ordered probit model was estimated including "not sure" responses as a middle or borderline response falling in between the "not very willing" and "somewhat willing" to pay categories. The results were similar to those in Model 1, although the estimated relationship between per capita RGDP and qualitative WTP for above-average income households is positive but close to zero in magnitude. abatement.) 24 Differences in tax structure across countries could also affect the perceived magnitude of "somewhat higher taxes" and could affect the results.
One might also speculate that corruption might be negatively associated both with willingness to pay taxes and with per capita RGDP. In this case, it would be unlikely to explain the negative relationship found between per capita RGDP and the qualitative WTP. However, this is examined empirically with the 2000 Corruption Perceptions Index, where the correlation with per capita RGDP is 0.937, which means that a higher per capita RGDP is associated with less corruption (underlying figures are in Appendix D). When Model 1 is estimated including this Corruption Perceptions Index, the parameter estimate is not statistically significant, but the negative relationship between per capita RGDP and the qualitative WTP is essentially unaffected.
Conclusions
As per capita RGDP rises, controlling for other household characteristics, the strength of the support for somewhat higher taxes for environmental protection is found to be falling for low-income countries and rising for high-income countries. For the per capita RGDP range of most countries in the sample, as per capita RGDP increases, the strength of support for somewhat higher taxes for environmental protection is falling, but the magnitude of the effect is small. An interpretation of this result is that on the margin WTP may fall as per capita RGDP rises even if total WTP is rising, especially if either tax revenues in general or environmental expenditures in particular are already high. Another possibility is that "somewhat higher taxes" may be interpreted as a relatively larger amount in higherincome countries, thus generating less support. However, the results may be an indicator of more support for at least a slight increase in taxes to pay for environmental protection in developing countries than is commonly thought. Households reporting a higher relative income as well as those with more education are more likely to show strong support for somewhat higher taxes for environmental protection. This follows the pattern that would be expected assuming that environmental protection is a normal good. In addition, growth of per capita RGDP is found to be positively associated with qualitative WTP, suggesting that macroeconomic effects other than the level of per capita RGDP may be important.
A tension exists between the limited number of data points for national characteristics and the desire to control for differences among countries. Idiosyncratic differences among countries that cannot be controlled for also may be driving the negative relationship between per capita RGDP and qualitative WTP, particularly among the lower-income countries. Possible differences that are not accounted for may include the fiscal crises experienced in Latin America during this time period, so although these countries still had higher per capita RGDP than the African countries, WTP higher taxes may be lower.
For example, Argentina has a low average qualitative WTP and had an annual inflation rate of 343 percent in 1988 (Little, et al., 1993) . Also the types of environmental problems vary in the different countries. If environmental protection is tied to private economic benefits, this may lead to a stronger WTP (e.g. eco-tourism in Kenya).
In conclusion, a large percentage of respondents in developing as well as industrialized countries responded that they are at least somewhat willing to pay somewhat higher taxes for environmental protection. Due to difficulties with the survey design and the limited number of countries, strong
conclusions cannot be drawn. However, support for higher taxes for environmental protection is indeed stronger in lower-income countries it may suggest a gap between this underlying support for environmental protection and the current level of environmental protection that exists. The evidence from this study suggests that environmental protection, even when accompanied by somewhat higher taxes, may already be important to people in developing countries during the process of economic growth, rather than after a certain level of per capita income has been achieved. Interesting regional differences may also exist, which warrant additional research, such as the apparent strong support for environmental protection among the lower-income African countries included in this study. Responses to question: Now I want to ask you about different kinds of environmental pollution. For each, I want to know how much of a danger you think that kind of pollution will be in your country in the next five years -very serious, somewhat serious, not very serious, or not serious at all?
